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(57) Abstract 

Remedies containing as the active 
ingredient compounds represented by general 
formula (1) or pharmaceutical ly acceptable salts 
thereof, whereby diseases induced by the 
hypofunction of NOS can be efficaciously 
prevented or ameliorated, wherein R 1 and R 2 
represent each hydrogen, or R 1 and R 2 form 
together a single bond; and R J represents 
-CH(OH)CH(OH)CH, 

CH(OCOCHj)CH(OCOCH3)CH 3 , -CHj, -CH 2 
OH or phenyl when R 1 and R 2 are hydrogen, 
or R 3 represents -COCH(OH)CHj when R 1 
and R 2 form together a single bond. 
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*3fi91li* it ( I ) : 




H 



^^$u R^iffR 1 ***^?*****^!** r 3 i*-ch <oh) ch 

(OH) CH 3 , -CH (OCOCH 3 ) CH (OCOCH3) CH 3 x -CH 3 . 
-CH 2 0HXIi7x^;Ug^SL> R«*sJ:CJfR**<-*Ctt-9rJMS^*«-r 
R 3 li-COCH (OH) CH 3 ^^-T3 

10 Tr**ns<fc^«iXtt*o»*ftK*s$n«***J»*»t-r«* no so® 

£ftTl>fca<, 1 9 8 0^«w1OT»TrtK**5l!l«H^ (endothelium 
15 -derived relaxing factor : EDRF) OffMS 
ZtltZo 1 9 8 7*i:EDRF©*j**<-»ftI"* (NO) 

*<SEB^^nfco NOtt. L-TJl¥->i)<m4ttStl. N c -tKn + ->;l/-L- 

(NOsynthase :NOS) it>-5»*JCJ:oTtt«$nSo NO 

1 



WO 98/08516 



PCT/JP97/03027 



WBjmE, ARDS«Oif«flSl, &f«S % ffB£ % HMttms* HE 

wtt*i"i**ffi, »£s©ffift8£.«u jBttda. k«^±. %m&m 

*^-/a'J > (CaM) % 75h'>, NAD PH©*S£fflifci; 

ao*T\ **w©ws»st»-c*«sc (i) o<k*«iicd*n«, (6R)-l- 

SIMMfeCNOSIBSK*IMIl£lt'rs&* l(JlE*<±#-r*w <!:*<** 
(Sakuma I. et al. Circ. Res. 7 0:6 0 7 
-6 1 1. 1 9 9 2) o SS-IC, D0CA-t«SiE5 7 K SHR-SP77 
K Dahl-S^yK Goldblatt i^IfilEv y h^©S5ifiiE*f r >H& 

l/**Ltt*<&» -*lt»©*f f -/U^{CfcJ7 5N0©^(£TOHBWB^t>A^{l$ 

h (SHR) T'liNO©^fi£ld:trL^^:3lUTt^<»:l>-?il^fe^t^ (Domi 
nizak A F <i. Hyper tens i on 2 5 : 1202-1211, 1 
9 9 5) o SHR®ii£(i;i5ifaEftllKttLTNO£j©fijlc$tijU JfllE^iST 
t-T* fe©©. N0©ttffl*<*+#ttttffi£3;t5;:£fc-C£5 (Na 
va Et,. Circulation92: 1-347. 1995) 0 WfcfiE*, 
J<JlIlE<l*f'*'*NO©Haitt* < »«$nTlil.>/:t>©©, NOS©«&<tifiIlEE 

*SK£©<£TKI*a: Jt**©*S8*<TBfl^rt^S^a5TgH7- (EDHF) K£© 
fiT^>rt&4*JfllS«jH (EDCF) ©Han*<IW#UTl^Biffittt>KSnT^ 
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So 

HfcctC>'N0SOrgtt<i:l^lfllE<tO|liaiiB«t»^C$nTfct.-rx & i: £ *3 i^lfll 

s /&iSiSBs*<%x. i^nxfe *k ^:toedrf ©*<*t£ * n o ©M£fiij83i N 

15 C i^«|Pi$tlTt^ (Gibbons, G. H. . Dzau. V. J. , Science. Vol.272. 689-6 

93. i 996«o l*»u *Kz.<Drtsmm®zm&*zmm*femmtm±LL 

g£-r*icii. T1t-)\,m (SHS) ^dI^T*<9, SigfSiJOg^MJliO, 
COS HS^tS^UT U£ -5 OT'*5o £ t>lZNOm&lZ{tR®m%%&%t U 
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(Higashi. Y. Hypertension 1995. 25. 898-902) s (Egashira. K. 

£. Circulation 1996. 94. 130-134) , (Rector T. S. Circulation 

1996. 93. 2135-2141) a^ORAT*« 0 

fciVxy K-bU >SS» (ETb) Wfti:j;5SN0S4OfiTLTl^tf 
;U (H i r a t a Y. Hayakawa H, Omata Mb : C i r c u 
lation 1995:91:1229-1235) t LT«k < *D ZtiTl^Z, 
DOC A&igi^ifoE5 -y MCfc^T^ L-Tyu^i^fiWjft^jckOrtJKttfftt 
to«M5J6£*N0££li@«r *©$f)£l*g&#iftT&.5<i;?8S£ 
tltl^ (Hayakawa H, Hirata Y. Omata M^:Hy 
pertension 1 9 9 4 : 2 3 : 7 5 2 - 7 5 6) o iiElf 

z-^tizmtinmom*. m&ftwomT, wfisogg^^^nr^ mi^c 

GMPIiWJtoff.ft#TW«»:(STl/Tt^fc<!:«#$nT^S (Higashi 
Y. Ohshima T, Kajiyama Gb:Hypertens ion 
1996:25:898-902) o Ztlinzttt, L-T)l¥->£^i 
S»O?*i:j:iitil^tSi:t)lT5N0I47iA<A5:i, CH^TIii&KN 
OSOKti LT©S&^gTLT^5/c^T/<£l>Ci ; Sr^®LT^^o 7ttfr 
5. L-7;u*->-NO£e>if]ggggj5^£Dim4> rt£»#t£lfll*li£»Ri6<£T 
©«ffi IT, »KT**L-7/U4 f ->ofiJffl|»ssfc(i^g^TlilttWC# 
*\ NOSOg&fcSlMifitfj^bllKo^T, a*tt««tt««tt«-C* 

*>fcSSJWm«i:itoEE©Ma<#B-e*»K C»©*iE, ilKHf&tti'©- 
«*ft©*W©±{r, J: «m%«at*<fi»!iaurt>A: oTff c <t <fc 
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sts-ci*. -y->f7if-f mnmm. pmrnm, c&^m. t % s***> i s> 
(ace) mmm. a x mmm<2.tmEMtixfemizm^t>nx^ 

1. ftffl#fflfcTSfr**<£J£UTl*.5o 

2. £ffl*7j$©iijftffl»/£^ 0 

3. smsu mmmt^^mmt u^Hizrtm+z 0 

10 #£-t±£ 0 

g&tticii. ^«Effiffl$tiTO**»ffJfiHittJfiiT©«k-?ttBgH^i*<*«o 
15 If 4 7 If -f KSfimag-Clix ig53-MPB*^OC< l>^^. ftfclf S<$|S]©£ 
«»&HliJ:l ffiRttllllS. MftgMH^ ffiABilbS^ 

Ca^lJtm©IiJfPffl<i:LTIi> S> fc Kn f'J y ^ftfliltof jfi^fflCJ; 

8MI*<*fK 9ft i ^KfiEflFffl 1= J; * fiJALEE^ ©£t^ £*H£££ttg 

ACEM2g©gi)fi:ffl£LTii, ig£&<£llaE. $5?, JtoettffH, ^KifliS 
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a ifflRB-Cli* fiJLttfiifilEtt £0Mflsffl*lH*ttl * J: 9 lift** Z&W 
ih & 0 

Bi|ftffl*g»iaffl©$£tt, £fcQ0L©&£<i:U9j6tMi. *t£±X1c 
5 +#K86*:UfclB5iJtt#£ Lttl 1 ©#5U*T&So JD^T, i^IfaE&Jtli, 
*©*ia«i$tlT^*»iHffOHg|»S©il|R*^KLT, &K±wz± % 
B**<C if © ^f>* tl II «fc 5 5E t Jp£ &'J> $ it * d <»: tc * 0 . 51A> K REX* 

£©&#©fcjDiiffiit$ftT^fci\, m&*S^ii1S&*£S#Bifctt£T- 

«*\ *iew©ife*3W©*raia»T**sc (i) ©tt£&ii&»Mt£«n?**K 

©ffl£j&<*Dte>nTl**o 9- 2 5 3 2 3*f&«. |eJ5 9-7 6 

0 8 6^&«L H6 1-27761 8^£8L IH6 3-26778 1 
20 Ba e 

%Bfl©%g 

*3£iy1*£lifl* ©«»©*£*. NO S ©ftlfiiST 5S*T« B H 4 

l^/U&fiTLT^S©TM*/*l^<b©M£fcTfc 0 DOCA-^ig 
KJBIEE5 y h fcJitfD 0 C A -&ig S H R Uttl"* B H 4 ©l&5£K*fco *© 
^SiDOC A-*tMSifoE5 >y hT(iHi%ICBH 4 U^;l/*< % 
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'<%Z.tiZNOSnmU'</\,t>&TLT:^ZZt*:®to. BH4©&-^KJ:-,T, 
rtHttNO££fiTJtt*flflMfllc«fcS, ±JIttlc@©Tg&tt«nfclfoE±IMW 
fctlSCifclll^Lfco D 0 C A - S H R T t> UBS K B H 

5 !fefc«l:CHa5Ettjfilgffe£EJ&. BH4©&#K«J;-,T. JfoE±*MflI*fl$»S 

<fc*Hn/r* U BH4A<NOS ©«HKgffffl*«-r 5 t ©S0H£?#T, 
*»W*^fiJt$**ici^>yio *3&i«li, BH4ffl«l»U:j:S % NO 

io Hffi©ffi^^8ttB^ 

HI 14, MP (-O-) > DOCAS (-A-) fcJ:tfBH4££n&^U 
/cDOC A-&t£i^iftiE5 -y h (DOCA + BH4S, -□-) ©IfilE&BfM 

12214, OTP (-O-) s DOCAP (-A-) fc ±tf B H 4 £gD&4 L 
15 tDOC A-^tgi^IfllE5 -y h (DOCA + BH4^ -□-) ©KtN0 2 / 

H3(i« OTP (-O-) , DOCAi (-A-) fc«fctf B H 4 L 
fcDOCA-ft«H5miE5 -y h (DOCA + BH4P> -□-) ©^*BPgB# 

20 1114(4. E-NOS mRNA©g&®<C:fcttS%5!£aj£L££Jg£^-r o 
S5«, OTP (-•-) . DOCAP (-A-) fcitfBFUfcgCI&^l, 
£DOCA-&igSHR (DOCA + BH4P> -□-) ©JtoE^^-fb^^-To 
EI6J4. OTP (-•-) . DOCAP (-A-) fcitfB H 4 *Sn»4 L 
tDOCA-tiSHR (DOCA+BH4P, -□-) ©gj?* B P*!B#£<ffc£ 
25 Tp-To 

si 7 {4. *&mm*MzR<on%mm¥ttowiiiZ7jku £J:<,otp. doc 
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*»I«H\ SC ( I ) : 




H 



£*«u R l *s±u : R l t<7k%m=£zm-fm&iztt > r 3 i*-ch coh) ch 

(OH) CH 3 . -CH (OCOCH3) CH (OCOCH3) CH 3 . -CH 3 , 
-CH 2 0HXI*7 x-;US**U R'fcitfR^-ftlCttoTiMS&fca-r 
i§£Kli> R 3 li-COCH (OH) CH 3 ZBit] 

"C*$ft5^«!*fctt«©i*ft!u:»§$n« £ -f -5 . N O S © 

JlfcSli LT^tt: ti ^©flliao««BfiTlc ek -oTNO S 7£te#?§® $ tit l * 
T'fc£ 0 NO S©«f£ffiT*<34r NOSCDll^TOUSi^-, 

wiifwaiE. ki&juls^ ms^h eitie 

Ok dtlllL&bftjfc* ifo&g, IfiM'S^ BM17i % KaitoMSu 

«ttii?F±* s§s^i> rfjy->7, rmEEJLmm. wmm. 

BH4(i, C*i^©«5.«l*W"rSft#i:ft4$*l/:<!:*, ftrtTONO S©i 
££$|J& U £ /clifiT Lfcn&M&Ottflg&lsliK £ * C <t IC J: «) N 0 S 
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itzt<^x, *jmotemttzimttmt* bh 4 c^sno sobers 
Afflict r>xm&X'£zi%&?bz 0 

(6R) -L-xijxd-5, 6. 7. 8-rh7tFDt"t7'f 'JXBH 

4) 




(6R. S) -5, 6. 7. 8-rl>7hFnh^^f'J> 
1'. 2'-^7-fef-;l/-5. 6. 7, 8-fh7bKDt't^f'J> 




0 0 H 




6->^;u-5. 6. 7. 8-f h5h Kn^f 'J> 
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6-t Ka + -»f;l/-5, 6. 7. 8 —r h 7 t Ko^f U : 

0 H 

JL /CH.OH 
6-7x-;U-5, 6. 7. 8-fF7tFD7 , f'J> 




Ja±©fl:£ire. ff*UWt&8!<i5. 6. 7. 8--r H5t FotWi 

* 0 <^MBB5 9-2 5 3 2 3^£«L PI 5 9- 7 6 0 8 6#£*U |5]6 

1-2 7 76 18*&«U H6 3-2 6 778 1^«#JH 0 cn*l**i!Stttt 
<kLTffll*Tt>«fc<, *©<£?tt£<hLT(i3&3Ittlz j^tf, 
•J >S*x BSK, **»*©feBN SO\ ft®, 7 y 

WUK5©W*t*£©£#0Jji**ttS o 
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iSifiiE> SB-Mil, giftiWttiSilaE, &jS^ifoE> *^tt*jtoE. imttffiita 

^mainmum* a (i) ■c*sn«^«i*-«©Ese«3w«cffli^n'5 

;Uo *k »^JWiLTIi#>J f-^t'n'J K>> ftSK t Ko 

^□S^JCig-r 3*^b«©^J(SS^ R?r^g©ygtt^55- ( 1 SUE fcli**i«±) 
T, *fcte->u. y :?\ i-7^^3>SL<li««JW©J:9tt*7Ktt»[+©!B»JK 
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S^KiSttfiWr (l«*fc(i**l£U:) *ft«B(*iLTffittLT«*T#5o 

cft&OKJWOlKSKifc^Ttt* *»fifc£&CF«tt©£#©teKtfiiE©Kfl:l& 
rSttflk ifttSK jffl»8Is »2RfiJH*>t>g(iti5 l**fctt*nJSl±©1llttJs6» 

tiZ&Vts *>*i^«HI*S^*A#lc J: -jTSJfeSc ttt^noc i-c*«*<, 

»JtoE*M"r*©»:a^tt«:^«tt, 0. l~50mg/kg (& 
fi) /B©$gfflC**?> ft&ttOTSft^SttO. 5~10mg/kg (fcfi) 

0fra©&«li±E©ffittfife»*l B HhH&5LT*>J:Hj&< n 1 B*©*Stt 
WWT 2-4 m^flJft^ UT fc J: l > 0 

gttfifc»Ji#a-C. *©* £flfe©lfi£<fca£Hi--f Kft4-f 5 d £ fe-C***<, 
ft4fi©a®5*S^<:-r«fc©^©SS^^Sfflg|iSlirfl5l;fcft!i©gttfiSt^^s 

OS©SS*A:liffl»*fcL< Ji«IH : ?©> «>L«L-7^->, 7 5b*>a 
(Wlfctf. FAD. FMNf ) fcctO f ^yl/->'i7AJ;0^-5P^^jl(in-5'J>/«i:< 
i 1 1 l^itt W i L t LT U i >o dtlb, WJ»fiS#©fi£c:«fc 

5t ( i ) T'S$n5^^©ma»{$ffl{cjt^T, -«ffnfc7fe«j»**»i^ 

T£S e *IBifl«!)W+JcfcM^*±lESfiJc»©lti?5«1*{riBS$nn£i^*<, m*.Us 
SSTiC (I) TS$tl^ft^^©llC*fLT> L-T^^^y, 7 7h'>ffc 
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C©ffl£S!Mi:J:»K ffl*tfKJfoE*te**-SR©»^ttftMW\ ft-Sftfit^ 
©£ftS<bLT0. l-50mg/kg /B©i5fflic& 9 . »£L<li 

5 0. 5-10mg/kg (»1)/BT*«. 

*»EKffli*£ft*ffittfi£#M\ (6R) -L-jc'Jxd-5. 6. 7. 8- 
10 r bvt KntWJ > (BH4) fc<ktf*©ig#£*>Sf £ U^<, (6R. 
S) -5. 6. 7. 8-f- b Koftyr'J 1'. 2' -v7-bf ;l/-5, 

6. 7, 8--r h5t Kp t'jfy-r'J -bb*7:/T'J ^ 6->^U-5. 6. 

7. 8-fh7hKo7 , f'J>> 6-bKo*-»f/l'-5, 6, 7, 8-f h 
7tKnyf'J>Jfcli6-7i-;l/-5, 6. 7. 8 -f- b 5 b Kp 7*t u > 

**BH4*<»* Ll^ilif :cDBH4 • 2i£®$M©7 7 He 

l»Ui3*ittl\, Tfc^S&tt-Cfc^ (6R. S) -5, 6. 7. 8-xh5 
t Kp t'tyf'J >t>. 4$6HB3 5 9-2 5 3 2 3^&«CfcttS/*-*>y >£f 

ctt££w©ic (i) Kjs-rs<t&i^ AMttttJSifat^^ntt^o 

ps^^n^fc©-rii^^ 0 
25 1 <«Ma*u n&ffj) 

rf'Jb^Ub'p'J K> O'J K>3 0) 18 (MSB) **B««*IC**n 
cti(C7XP;Ub*>S?l 08Bfc«kO t L- i'X-f f > • £8fig5gf5£Sa*.£j-tt7g 
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*-*fc(ik KD + ^yofyHr;UD-x (LH-2 2) ] 1 5«CJniL, fig 
HSfcfl 1 Ttt -o fcSttfifcao^-jgjfc 5 8 95, »*£g-fe ;l, o - x 1 5 U 

7 'J >K7n->-)A*0. 2KfcJtaLT»fflUfc*>®*fflt*fco 



BH4-2£S&ig L5g 

L-/XfO'igKJg o.5g 

6.5g 



±EJifc££«8tti8*Ki&j&NU 1 0 0 m 1 t Ulftg Lfc t>®* % lmlXli 
2 m 1 -fo/W 7/UXIi7 v:/;Hi t 0 Ufco 

BH4-2EI&t£ 2.0g**K*TiSBiffl«*i:jg*NU lOOmliL 

BH4-2ig&ig 150SB 
7xn;l/fc'>g& i5og|5 
L-^H > 50g|J 

nmmi (mm) 

BH4 • 2&S££ 5SB 
7Xn;Uh*>K 5 g|5 
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jl/u — 7, 1 4 2B» te^t/CL-T/U^-^fe L< (i#;l/>"5 A5SB£i%-IC?!£ 

BH4-2i£gg£ 5 SB 

7X3^t'>t 5 
L-->Xx-f > • iggftg 5 SB . 

-ry-h-yb 52SB 
#U t'-zUfaU K> (a 'J K>3 0) 1SB 
t Kn + i/^D tVH?;UD-X(LH - 2 2) 

1 295 

L-Tyu^-yifclirtA/i/^A l OSB 

BH4«2igK^ 5 SB 

7X3;bh'>K 5 SB 

L-i/Xf->i > • 2 SB 

— 2k L-TA/*— >*fctt*vU->«>i»l 0SB> T>-h-A/5 0«s tt'Jt* 
-;bh°D>;K> (=>>; K>3 0) lSBfccfctft Kd + S^d tr;Hrvl/o-* (L 
H- 2 2) 9S£$-Kg&Lfcfc©lc±£S»£«£, igfcu «*Lfc», S 

1 0 

DOCA-feggllUflE^-y h©f£& 
8 iift© Sprague-Dawl e y 5 v h (Charles River 

1 ) tt*4*©**«fcf* (*f!H») ttlltt n = 3 

2) frHttlU iaiB*Jt*j7 s *+->3/U*'3^^D>B)!U<t (deoxycorticost 
erone acetate : DOC A) 3 0 m g/ k gf*S£$ 1 U 
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7R£4*. DOCA-MmmMS.'yy bZttfSLLtzm (DOCAP) n = 6 
3) DOC A-ft£KlfoE5 ? H-% BH4 (lOmg/kgftl/B) 

OS^UfcS (D0CA + BH4S) n = 5 
*P*»H»T5ai*T«»Lfc. Ungated 2MflU 4«HU 59 

•bju ia«»«*itfcj:afftaEin«^w*tt*(Tofco 

Illlfftttail-cuffftcj:*), l«Mm« 2ilffijg % 4flRB8U 5aiffl*l=te 

%ftN0 2 /N03©flilg? 

Gr i essSCg^Cyraan Chemical CompanyttON 
itrate-Nitrite assay kit. kit No. 780001 
fcffll^TMSLfco K*N0 2 /NO s Ofil36<*S^S<!:NOS©gtt*<Stxc.<t 

Fukushima and N i x o n ®^(Anal. Biochem. 102:176-188. 

198O)Kg^£HPLC#0f£m^ BH4©ft«»T*-5 £*;7f-'J > (BP) 

ZmmistZo ^#B P©M©tef£(CJ:9 BH4&4©fKS£%?g-f £ 0 
20 g*Bi®NOSfeg&fe 

NOS) fccfctffiSNOS (B-NOS) ©*l!**n*niC«HWtttt*. ifc 
E-NOStt#:feJ;tf£B-NOSfcf* (Affinity Bioreage 
n t sttiOA^) fcffl^fcfcftSfcfe-CfcftUfco 
25 NOS mRNAHBS«g 

a) ffffl«^^©^RNA©«mj 

*««*•=»© RNAtttiU*, -lg{k-tr->^Attt±ift{C«toT?To 
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W8«4M77— £*-$Af-:*->7*- h (Guanidinium thiocyanate) iZtDH s 
*7Vf7D>*tj> x^-^if-JCTffi^Lfeo COIBIglH«SiK«5. 7M 
£A±|CJMU 8 0. 0 0 0 r p mKT 2 B#fy^W&. -tOfcitRtt 
*0.1%yif;^D*-^-h (DEP) **jix*»Lfco cnii2. 5 
MRI^^-tfAix^y-yufcjn;?^ - 2 0 °CKT 1 $R02tf5t $ tf N Cti^ 
1 0. 0 0 0 r pmlCT4°C\ 2 0»IH«^La:**f|fc. tim^lug/u 
1 ©SgKO. lKDEPfcttiiTSSKU Sffl^T'-2 0°Ct"^l/: o 

b) gem* (RT) KG 

^RNAJ:0MQMLVi8l£¥»**ffll>cDNA*^Ufco 
SMHKIi. £RNA, m' 7 7 7 - H 2 0£ig£L/->:ia*4£9 5 

«tT2»ISao.*tgU *»Lfc 0 »ic 3 7°CT'3 0#B3«SU 7*7i'7-^RN 
Al-T--;L/$-a-/c a Ctlir 0. 2M^ft^l/^ (DTT) % 5mMf 

**i"J#7*l/**K ( d NT P) R N a s i n, MoMLViJ^ 

»**2n^.x 9 0t-C5»Pa*D3»a, *^L5^{?±Lfc, 

c) PCR 

RTftK,fcoT&£ttfcc DNAtmmt UTPCR^ofc. 

ffiMUfcli. ttdlBfl<IT*«E-N0SfcJ:0frtaJStJia«kLTffl^5 U y^Sf 
t Knyt- tf (MDH) JCJt-rs-eti-t'tiOS'ffl^^-T v- x 
-> PCR'<"/7 7 -, 2.5mMdNTPS^ N T a q DN A* U S 5— tf 
£ii&LRT£^f££SD;i/Co $ *5 Ji>*J JU£W.m U 8&fft« glPCRg 
ti:tSlE^Lto ?^£9 4°C3 0fJ\ 5 0°C3 0£i\ 7 2°C3 0 

#><£U ?;H*!>iSLTPCR£«j£»fc 0 ttfc, E-NOStt 

ttite«kO f MDHttajffli:ffll^^5-r^-liH Ujiie.K. Am. J. Physiol. 267(R 
enal Fluid Electrolyte Physiol. 36): F296-F302. 1994K& r>tz 0 M##UZlt s 
E-NOSfcttiCffi^fc77'rT-®tt»E5i|tt, 5*aijy5f v- : TACG 
GAGCAGCAAATCCAC (E*IM 1 ) , 3 ' {|ij7'5 -Y v— : CAGG 
CTGCAGTCCTTTGATC (E5IIM2) T*£„ MDHftijbffllCffi^ 

^-©JgsseTijii. s'tof^j-?- caagaagcatggcg 

TATAC A AC C C (E9|*^3) „ 3'm?3-<^- : TTTCAGCTC 
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AGGGATGGCCTCG (E*IM4) T?*>-5 0 

d) #'j7*u*7s y y/u«a»ftfc «fc tfu-tf ^-fcf--> 3 > II 

5 -tr-xa >C«fc*NOS mRNAJ63l©fl!l3e*?Tofco 

s*«bu^ p c Rs*6«* i ) 7 ? u K-cmaaa u 

»7*^l/£> >yb>7^;U^-lH£^Lfc 0 E-NOSttltifc«kCfMDH|| 
tB©/c46. r 32 P-ATPT'5' *^7<;Vbt7n-7^fflht> >7"b> 
7^^-±f^-f7'J^-lf->3>^,fc (Uj i ie. K. ^ 199 
10 4. ±$) o E-NOStHfcfflO-/D--/©igSE5iJW, CTGGA AC AAT 
TTCCATCCG (E?'J#^5) T*»K MD HfctfjfflGD7D -7cDtggE?ij 
l±, TTTGTCTTCTCCCTGGTGGA (E?i]#-^6) T'*ofc 0 
- 7 0 o C-U$St^FBT^— h7^^7^-^\ ^L/w^-- hfytr 

is t-h7yt/77^-®^i;l^, E-NOSPCRIM^7X + 

-hr^^aie^-cftaMDHPCRSMJctoaj^bu e-nosig^ 

8tft 

20 MSttliTO±*WMK*-C3iU »rftlJtwo-wayANOVAi:i 
O^o/Co KTK p<0. 0 5 Lfc 0 

0lE©MM££J«T©£ 1 *>«fc tfB 1 K^-Tc DOC ASM*I&£ 4 ilS Kfcl *T 
IlE^Ilfc, DOC A#©iflLE±#Miffli© 2 8MiJt LT^It'J. 
ICS* U DO C A + B H 4»Tlitt£**7i#* TS*RR»iRflHCjE«llEiwi £ 
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*1 







jfllE (mmH g) 
2ii 4i§ 




J f\\\ U| 


101. 38 


102. 85 


91.77 


111 70 




(±7. 12; 


(±11.07) 


(±7. 88) 


(±10. 10) 


DOCAff 


107. 03 


137. 53 


153. 53 


150. 68 




(±2. 04) 


(±4. 63) 


(±7.71) 


(±3. 35) 


D0CA+BH4P 


105. 72 


120. 54 


111.91 


107. 78 




(±5. 63) 


(±6. 57) 


(±7. 52) 


(±7. 93) 



R*N0 2 /NO 3 CDM&£%. 2 fcck H 2 ll^To DOC ABTttg«fNO 2 

doca+bh4 mx'\tmm do c Asrco&'jxjfi&o 2 »i=Jt ltw« 

0 . iDOC A + BH4 STIi MgliEtt £>ttttfr o fc 0 

*2 

Sc#N0 2 /N0 3 (mmo 1/day) 

ElMSfr 2JH 4J 5m 

tWM 2.91±0. 09 1.51±0. 79 4. 54±0. 32 

DOCAP 3. 11±1.09 0.34±0.34 *JE*flE£lT 

D0CA+BH4H 2. 22±0.70 2.00±0.55 5. 95±1.90 

5 R4»BPOJft»**3te«kO f H3J=^-ro DOCAiTliBP^i^i:^ 
LtZo CtiKftU DOCA + BH48TliBPjW£BSWKiiJaLfco DOCA 
8TO«{l>ttiO 2Ri:Jt LTtST* ») % ttJfcPiD 0 C A + B H 4 MTU 
til &&l6Z>tltefr^tz 0 
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£3 

S+BP (nmol/day) 

M*S»» 2J| 4jH 53 

ttJWW 26.76±3.01 21.71±0.61 27.79± 2.03 34.96±0.96 
DOCAP 23.77±0.77 19.49±2.52 15.93± 3.46 19.25±1.96 

D0CA+BH4P 21. 87±0. 60 35.58±3.74 52.60±13. 13 34.26±4.08 

S4 
ft* (g) 

Bates 2a 4a sa 

S*RSi$ 390.67±18.49 433.33±21.49 456. 00±21. 63 458.00±20.43 
DOCAP 376. 00± 3.69 399.67±19.44 430. 33^20, 08 435.67±23.34 
D0CA+BH4f¥ 383.40±10.83 386.40±12.84 43l.20±13.31 446.80±15.8l 

fc«E&fe©l£^ DOCAPT'ti/hifiiS-COE-NOS N v^.f^-tf- ( m 
acula densa) TOB-NOSO^I^i^lC^L, DO C A + B 

(NOS mRNAIg^aiJ^^m) 

«S©»*^ B4«C*3nsa»K DOCA + BH 4PTI4DOC APC^L, 
E-NOSOmRNAI6S*<«lclt*D$tlfco 

o 

Ja±x DOCA-ftigJ85jfilE5 y hlifct>Tli> ItaE±#i^4'N0 2/N03 

Z*>IZ^ ^tf^7»/ I- T'lix ^BPW>LTl^:i^t,^i:$ft/; 0 
— ^Pia4LfcBH4i:J:f3lfllE±#A<tPl««J$n, m+NOi/NOsOitft] 
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tW®&NOS<D&&<Di$liat><n.e,fttzZ£frz >> BH4#N0S©«fiS£KS 
(NO Sg/N 0 S 7§&©frj$D) C t \zX 0 rtE&N Om&teTlzn ? m& 

1 1 

DOCA-&%SHRg)f£fig 
8iIiSOSHR (Charles Rive r^£A#) Cfr^JSfcb 

1) &ft7k©*£4;t*:i¥ (Mil) n = 8 

2) K-gfctij lillBHfc J: Dft*i/3 ^f3Xfn>ft»ig (deoxycorticost 
erone acetate: DOC A) 3 0 m g / k g »fi£a 1 U 1 KM 

DOCA-££SHR£fpj£Lfci* (DOCAP) n = 4 

3) DOCA-ftttSHRi:, BH4 (1 Omg/kgM/B) £&d&i§- 
Ufcil (DOC A + BH 4S¥) n = 6 

»»**»*T6»B*-C«*Ufc 0 JtMfltt* % 2»ifc. 39IMU 4® 
IHI&. SiSISlK. 6 aft* (m»7l*) Ktt»*-*CJ:9 2 4l#linm**K 

guffaw 

JfllEt±tail-cufffelCJ:»). gUHfe*. 2iIHSK 3MflU 4iIRfigU 5 

ara»x 6iara»(z*ii^Tii!isufco 

%ftBPjgJ% 

Fukushima and Ni xonCMi:l^§HPLC»ffl\ 
BH4©ft»«T**h**rr-y> (BP) £jf|ij;£Lfc 0 B P OfiKDJi^K 

<k 0 B H 4 Mo&mzn&'f&o 

6*ft0ttft« ilE»S*»TLfclt, *»Tt«IIIU IKS*IM*£Kj|b 
U n«*9£9fctt**&A* ««*frofc. «ibLA:ra^ 10%*/UA 
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U»ffl«**£ft«Lfco ^h*->'J > • i^y> (HE) p e r 

iodic acid-Shif f Sfefe£frofc 0 5 * M»ffl«Mi*rtlcja6n 

JttMMtLfc. 
Sett 

MMtt¥J$±«Mfc*«-C*U BIBlOttftlitwo-wa y A NOVAK 
«t9<Tofc 0 ETK p<0. 0 5 Lfco 

IfilEofl&^T©^ 5 te«k tfBI 5 JC^-To DOC APtttIS 3 Si iite^T 
H*tt»JlilEE*M Lfc, DOC Aff ©itflE±#{ifi!iO 2 SClfc LT«T* fc Q 
C ftfcfl U DOCA + BH4 «rci**IIW*7B#* tWi^© <t 

^5 

ME (mmH g) 

g|jfeg# 2ii 3ii 4il 5i§ 6i§ 

nmm 129.44 119.44 143.83 151.20 158.01 161.91 

(±2.20) (±2.97) (±0.62) (±0.90) (±1.63) (±4.20) 

mm 132.00 132.88 162.28 169.83 182.98 178.10 

(±5.18) (±3.88) (±1.87) (±2.57) (±2.04) (±9.85) 
D0CA+BH4I* 130.22 133.60 143.63 150.90 159.30 162.95 
(±3.75) (±2.05) (±0.85) (±0.94) (±2.84) (±1.52) 

B P <Dm&£& 6 fc«fc 6 (C^fo DOC ASTIi B P #gl*ttK«'> 
U/Co CtUCftU DOCA + BH4»T'liBH4*<g^F6«UCJSjDUfc„ DOC 
A»?©*'>l*ffe® 28IC&LTWJTC* *) . DO C A + B H 4 BRUT 
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£6 

i*BP (nmo l/day) 

Mtbm 4M 6a 

KM®- 22. 29=t l. 53 25. 13±1.23 43.07±7.24 

DOCAgf 17.87±1.65 3. 18±2. 14 16.33±5.77 

D0CA+BH4H 24. 26 ±1.58 45.21±10. 31 71.78±32.08 

doc Amvimtt&& m#&o&mm£MK&$LW&<»ftm®i)<m<D 2 mzit 

LTfIi:i§ < ISa6 otitic 

^^©^SflFfmtiJS^SH^ (%) 

mWikfrnfrte %?EMaWifc 

nmm ' o.o6±o.o6 o.oo±o.oo 

DOCASt 10.78±0. 77 9.03±1.65 
D0CA+BH48 2.47±1.07 3. 34±0. 94 

*<n o s oM^iag-r s c £ (cj: o m&mm&teco&Ttfti mmo^miz^ 
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se^j#^ : 1 
mo& : 

TACCGAGCAC CAAATCCAC 19 
E?l]#^ : 2 

E?'J0g£ : 20i£gfl 
E?i!©M : 
tftDft : -*«[ 

E*J©«H: SfdcDNA 
BE?|J : 

CAGGCTGCAG TCCTTTGATC 20 

mm^ 3 
e?i]os : mm 

: 

ge?'J©S^ : ftfc©&& ofifcDNA 
E*l : 

CAAGAAGCAT GGCGTATACA ACCC 24 
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5E5ij#^ : 4 

mnom : mm 
m<o& : 

mnomm .• ytwrnm &»&dna 
mm .• 

TTTCAGCTCA GGGATGGCCT CG 22 
E?'J#-*f : 5 

: mm 

ae^ij : 

CTGGAACAAT TTCCATCCG 19 
SE?iJ#^ : 6 

Se^iJOS $ : 20ig£*t 

mmvm mm 
eyij : 

TTTGTCTTCT CCCTGGTGGA 20 
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szmu R , &±vR 2 #7kmm : f-$:%-?m£\u^ r^-ch coh) ch 

(OH) CH 3 , -CH (OCOCH,) CH (OCOCH 3 ) CH 3 . -CH,, 
-CH 2 OHXIi7x-;l/S^SL, R'fci^RMcySoTf i^gt 
R 3 I2-C0CH (OH) CH 3 ^if] 

vm zftzitsvaxttzom^vuzft® $ nss^wsft^ £ -r * n o s ©*»& 

M*^KlE«©TBr£fclite*Ho 

3. NOS©«teftT*<«f^-r*05*a<. rt^»ja««EfiT*»9a*T*5 % 

»*EiKf2*©^Kr*fciife«»j. 

4. NOS©««|fiTA<SF4-r«g|«A< s NO S 3l3i©*i'J>jW*irs fc©T 
»*5!l*=IS*©^IS*fcli?fe«»j 0 

5. R^L-i'Jxu-CH (OH) CH (OH) CH,T*5, IS*I|1> 
2, 3*fcl:MKE*©iH»$fcttftSBW 0 

6. »flaE©^K*fclif&«aiT*S % »3fcg|ltt^L5©l*r*l*13ilCE 
*S©TO£*:terS£8»Jo 

7. !?»S©TO£fcl*rS«$iJ-C*Ss »#Eltt^L5©ivrtt*l^rcE 
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m 3 

n moL, 
'day 

70 -| . . 

65 - r 



60 - 




M ft ft Jti 
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